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57 'ABSTRACT

Footwear, suchasa runnmg shoe, compnsmg a sole and o

an upper, the sole having heel, arch and forefoot sec-

tions, and medial and lateral sides. The soleis-so formed =~
‘that when 1t 18 unstressed and disposed on a generally- o
flat horizontal surface the upper foot-supporting sur-

faces of the heel and arch sections are inclined generally -

 downwardly from the medial to the lateral side of the -~
~ sole. The arch section at the medial side of the sole is.

- constructed for supporting the bottom of thearchofthe
foot at a predetermined elevation in relation to the heel -
and forward part of the foot. The arch section is com-

- pressible at its medial side no more than a predeter- _' :

_-mmed dlstance on lmpact of the shoe during runnmg

127 Clmms, 15 Drawmg Flgure_s o '
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' 1
FOOTWEAR

BACKGROUND OF THE INVENTION

“This invention relates generally to footwear and
more particularly to an improved running shoe. ’
From an anatomical standpoint, a normal or flat foot

~ differs considerably from a high-arch foot. For exam-
ple, the amount of adduction (plgeon-tcedness) of the

- front part of a normal or flat foot in relation to the rear
part of the foot 1s typlcally relatively small, while the

line no more than 0.5 cm, as measured vertically down- =

5

10

| scle being partlcularly adapted for persons havrng ﬂat |

amount of adduction in a high-arch foot 1s much

greater. The movement of the normal or flat foot during
running is also substantlally dlfferent than that of the
hlgh-arch foot. | |

“However, the differences both in anatomy and Move-

‘ment between the flat or normal foot and the high-arch

foot have not been taken into consideration in designing |

and marketing running shoes. Rather, runnlng shoes
have been sold merely by shoe size, with one size belng

sold to fit all persons having feet of that same size, irre-
spective of the type of foot the person may have. As a
result, only a small percentage of persons buying run-
ning shoes receive a pair suitable for their particular
feet. The majority of persons receive shoes which are
unsuitable and which fail to lend proper support to their

feet, and this cftentrmes leads to severe fcct and leg .

problems. |
Reference may ‘be made tc U S. Pat Nos. 4 137 654,

2:255,100 and 2,097,759 for footwear and asscclated.

_ltems generally in the field of this invention.
SUMMARY OF THE INVENTION

noted that provision of improved footwear, such as a
running shoe, especially adapted for use by persons
having normal or flat feet; the provision of improved
footwear especially adapted for use by persons having
feet with relatively high arches; the provision of such
footwear which supports the foot for providing an even
distribution of body weight over the foot; and the provi-
sion of such footwear which is comfortable in use.
Generally, footwear of the present invention, such as
a running shoe, comprises a sole and an upper, the sole
having a heel section-for the bottom of the heel of the
foot, an arch section forward of the heel section for the
bottom of the arch of the foot, a forefoot section for-
ward of the arch section having a forward portion for
supporting the metatarsal heads and toes of the foot and
a rear portion for supporting the part of the foot imme-
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wardly.from the top of the arch sectlcn, on impact cf

the shoe during running. S
-Other objects and features wrll be in part apparent :

and in part pointed out herelnafter -

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an elevation of a running shoe of thls mven-

tion comprising a sole and an upper;
FIG. 2 is a plan of the sole of the shoe in FIG 1 the

feet; --

FIG.31sa vertlcal section on 11ne 3—-—3 of FIG. 2 |
FIG. 4 is a vertical section on line 4—4 of FIG. 2;

- FIG. 5 is a vertical section on line 5—3 of FIG. 2;:

- FIG. 6 is a vertical section on line 6—6 of FIG. 2,
'FIG. 7 is a medial side elevation of the sole of FIG. 2;

- FIG. 8 is a lateral side elevation of the sole of FIG. 2;
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“Among the several objects of this invention may be 9

FIG. 9 is a plan of a sole particularly adapted for _
persons having feet w1th relatlvely hrgh arches the
upper not being shown; - -
- FIG. 10 is a vertical sectlcn taken on llne 10——10 of
FIG.9;, | | SV
- FIG. 11 is a vertlcal sectlon taken cn llne 11—-—11 cf -

FIG. 9;

FIG. 12 1s a w.rertlcal sect1cn taken on hne 12——-12 of o

FIG. 9;

FIG. 13 1s a vertical sectlcn taken cn llne 13-———13 of‘ '

FIG. 9;

FIG. 14 is a medial side elevation of the sole of FIG.

9:and
| FIG 15 1s a lateral side elevatlcn of the scle cf FIG

_ Correspondlng reference characters 1nd1cate corre-

sponding parts throughout the several wews cf the o

- drawings.
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diately rearwaid of the metatarsal heads, and medial

and lateral sides. The sole is so formed that when it is
unstressed and disposed on a generally flat horizontal

~ also suitable for other types of shoes, and for footwear
“such as boots and sandals. Sole 3A will be descrlbed' :

surface the upper foot-supporting surfaces of the heel

and arch sections are inclined generally downwardly

23

from the medial to the lateral side of the sole. The arch

“section at the medial side of the sole is elevated in rela-

tion to the forefoot section for supporting the bottom of

DESCRIPTION OF THE PREFERRED
EMBODIMENTS -~ . -

' Referrlng n-cw to FIG 1 of the drawings, a running |

‘shoe is desrgnated in its entirety by the reference nu-
‘meral 1 and is shown as comprising a sole 3 and an

upper S. In accordance with this invention, the con-
struction of the sole varies dependlng on the type of
foot the shoe is designed to fit. Thus the sole 3A shown

in FIGS. 2-8 is especially adapted- for persons having
‘either normal or relatlvely flat feet, and the sole 3B

depicted in FIGS. 9-15 is espemally suited for persons
having feet with relatively high arches. While these

soles are described herein as being partlcularly adapted -

for running shoes, it will be understood that they are

first, followed by a description of sole 3B. . . .
- As shown in FIG. 2, the sole 3A comprlses aloweror
outer sole 6, which may be of rubber, for example, and

~formed with tread of a suitable pattern, and an insole 7

the arch of the foot at an elevation of from 0.5-3 cm

‘above a line which, as viewed from the medial side of 60
“tional manner, as by gluing. The sole has three sections,

‘the shoe, extends between the upper foot-supporting
--surface of the heel section and an area on the upper

surface of the forward portion of the forefoot section
generally corresponding to the area on which the first
~ metatarsal head is adapted to lie, said 0.5-3 cm being.

65

measured from the top of the arch section at its medial

side vertlcally downwardly to said line. The arch sec-
tion is compressible at its medial side in relation to said

“on the outer sole. The insole is of a suitable cushiony
‘material and may be secured to the cuter sole in conven- -

namely, a heel section 9 for the bottom of the heel of the

~-foot, an arch section 11 forward of the heel section for

- the bottom of the arch (the instep) of the foot, and a

forefoot section 13 forward of the arch section. This o
latter section 13 has a forward portion 15 for the meta- -

tarsal heads (the ball of the foot) and for the toes of the

foot, and a rear portion 17 for the part of the foot i imme- o
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diately rearward (proximal) of the metatarsal heads.
The areas shown in phantom and designated M1-MS3 in
FIG. 2 generally correspond to the areas of the insole
on which the metatarsal heads of a normal or flat foot
are adapted to lie, M1 representing the area for the first
metatarsal head, M2 for the second metatarsal head, . .
. etc.

In both a normal and flat foot, the front part of the

foot is adducted relative to the rear part of the foot,
although not to a considerable degree. 1o accommo-
date this, the sole 3A is constructed with a 0°-12° angle

of adduction, and preferably about a 9° angle of adduc-
tion. This angle is designated A in FIG. 2 and is the
included angle between a first line L1 extending the
length of the sole on the central longitudinal axis of the
heel section 9, and a second line L2 extending from
about the midpoint MP of line L1 to an area Al adja-
cent the front edge of the forefoot section 13 of the
insole corresponding approximately to the area at
which the outer end of the second toe is adapted to lie.

The sole 3A is so formed that when it 1s unstressed
and disposed on a generally flat horizontal surface,
indicated in phantom at S, the upper foot-supporting
surfaces of the heel and arch sections 9, 11 of the insole
7 are inclined generally downwardly from the medial
(right) to the lateral (left) side of the shoe (see FIGS. 3
and 4) for supporting the heel and arch of the foot “in
varus”, and the upper foot-supporting surface of the
rear portion 17 of the forefoot section 13 is inclined
generally upwardly from the medial to the lateral side
of the shoe (FIG. 6) for supporting the part of the foot
immediately forward of the arch (i.e., the metatarsals)
“in valgus”. For reasons which will appear hereinafter,
the upper surface of the forward portion 13 of the fore-
foot section 13 is offset downwardly from the upper
surface of the rear portion 17, forming a shoulder SH at
the juncture of these two portions 13, 17 of the insole.
As viewed from the top of the sole (FIG. 2), this shoul-
der SH angles forwardly from the lateral (left) toward
the medial (right) side of the shoe along what is referred
to as a great toe break line, designed GTB, and then
generally transversely of the sole to the medial side of
the shoe along a lesser toe break line designated L'TB.
As will be discussed in more detail hereinafter, the sole
is formed for flexing generally along these lines during
the push-off stage of a running stride, hence the term
“toe break”. The upper surface of the forward portion
15 of the forefoot section 13 lies in a generally horizon-
tal plane for supporting the metatarsal heads and toes of
the foot.

As indicated at 19, the heel section 9 of the insole 7 1s
depressed at its center, forming a recess to receive the
central portion of the bottom of the heel, the remainder
of the heel being adapted to be supported on the gener-
ally U-shaped surface 21 bounding the recess (FIG. 3).
This construction reduces pressure on the heel during
running, thereby inhibiting the formation of heel spurs
and reducing plantar facial strain. The U-shaped upper
surface 21 of the heel section is inclined for supporting
the heel in varus, preferably at about a 3" angle from the
horizontal, although this angle may range from 1°-6
without departing from the scope of this invention.

As shown in FIG. 4, the arch section 11 of the insole
is also sloped for supporting the bottom of the arch of
the foot in varus, with the angle of slope being rela-
tively great toward the metal (right) side of the shoe
and decreasing toward the lateral (left) side. As viewed
from the medial side of the shoe (FIG. 7), the arch
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section 11 is elevated in relation to the forward portion
15 of the forefoot section 13 and in relation to the heel
section 9 for providing proper support for the bottom of
the arch of the foot at the talo-navicular joint. More
specifically, the arch section is formed for supporting
the bottom of the arch at the talo-navicular joint at an
elevation of from 0.5-3 cm above a line L3 which, as
viewed in FIG. 7, extends between the upper foot-sup-

porting surface of the heel section 9 and the area M1 on
the upper surface of the forward portion 15 of the fore-
foot section 13. The 0.5-3 cm distance referred to i1s a

vertical dimension measured from the top of the arch
section 11 vertically downwardly to line L3, and is
identified by the reference character d. The magnitude
of this dimension d will vary, depending on the age of
the person for which the shoe is designed. For example,
for adults (persons 17 years of age and older) the dimen-
sion is preferably about 2 cm; for persons 10-17 years
old, about 1.5 cm; for persons 7-10 years old about 1.0
cm; and for persons 2-7 years old about 0.5 cm. To
provide proper support for the arch of the foot during
running, the arch section 11 of the insole should be
compressible at its medial side in relation to line L3 no
more than about 0.5 cm, as measured vertically down-
wardly from the top of the arch, on impact of the shoe
during running. That is, the dimension d should be re-
duced by no more than about 0.5 cm on impact of the
shoe during running. Where dimension d 1s less than 1
cm (i.e., in a sole for persons 2-7 years old), the arch
section should be compressible at its medial side no
more than about 0.25 cm on impact of the shoe.

The construction of the sole 3A to support the heel of
the foot in varus and the bottom of the arch at the
proper elevation is an important aspect of this invention
in that this tends to normalize the movements of the flat
foot in the shoe and to reduce the wasted foot motion
associated with persons having flat feet. Some back-
ground is necessary in this regard.

When walking and running, the lateral (outside) por-
tion of the heel is generally the first part of a foot to
strike the running surface, with the foot then pivoting
on the heel to bring the lateral portion of the forefoot
into contact with the surface. At this point the foot i1s
supinated (inclined upwardly from the lateral to the
medial side of the foot), but it rapidly pronates, bringing
the foot into a neutral position in which the bottom of
the heel and the five metatarsal heads of the forefoot are
in contact with the running surface, and in which the

‘central vertical plane of the heel is generally perpendic-

ular to the running surface. During this sequence of foot
movement, various muscles and tendons in the foot
contract to stabilize the foot in preparation for move-
ment of the foot from its neutral position back to a
supinated position prior to push-off. One such muscle 1s
the peroneous longus muscle which extends along the
lateral side of the foot and thence beneath the cuboid
bone which serves as a pulley to direct the muscle diag-
onally forward below the bony structure of the foot for
attachment to the base of the first ray of the foot, the
latter of which comprises the first cuneiform and the
first metarsal bones. During pronation of the foot, the
contraction of the peroneous longus muscle pulls the
base of the first ray proximally (rearwardly), laterally
and downwardly to stabilize it against proximal and
lateral bones of the foot and against the running surface
on impact of the medial side of the foot. Proper stabili-
zation of the first ray of the foot, and the second
through the fifth rays of the foot, 1s important to ensure



5 |
that all five metatarsals are stably planted on the run-
‘ning surface in their neutral position prior to push off

for uniform dlstnbutlon of body welght over alI ﬁve
metatarsals. -

The motion of a flat foot during runnlng dev1ates- |
from that described above in that the tendons and mus-

cles of the foot do not function on impact of the toot to

4 272 899

properly stabilize the foot. Instead, the entire foot pro-

nates eonSIderably past the neutral pOSItIOH and 1nto

valgus causing the first metatarsal to swing up about its
axis relative to the second through the fifth metatarsals.

In this posmon, contraction of the peroneous longus
 muscle is unable to stabilize the first metatarsal head
against the running surface so as to make it weight-

~ receptive. This results in uneven weight distribution on
the foot, with excessive weight being carried by the

come this weight distribution problem. Thus, by sup-
porting the heel of the foot in varus and the bottom of

the arch of the foot at the proper elevation, the sole
prevents excessive pronation of the foot beyond the

15
_ _ : pared to 9° for sole 3A). The angle A’ is measured be-
~ second through the fifth metatarsals. The sole 3A of the
~ shoe of the present invention is constructed to over-

10

'-'spectwely, and the forefoot section has forward and
“rear portions 41 and 43 comparable except as herelnaf-_- -
ter noted with those previously described in regard to

sole 3A. The areas shown in phantom and designated
M1-MS5 in FIG. 9 generally correspond to the areas of
the insole 33 on which the first through the fifth meta-
tarsal heads of a high-arch foot are adapted to lie.

In view of the fact that in a foot with a relatwely hlgh

arch the front part of the foot is adducted relative to the

rear part of the foot to a much greater degree thanina
normal or flat foot, sole 3B is formed with an angle Of
adduction A’ which is considerably greater than the

angle of adduction A of sole 3A. In this regard, the |

angle of adduction A’ is from 13°-33° (compared to
0°-12° for sole 3A) and preferably about 17° (as com-

tween a first line L1’ extendlng the length of the sole on

~ the central longitudinal axis of the heel section 35 (FIG.

20

neutral position, thereby enabling the peroneous longus

muscle to stabilize the first metatarsal and to make it

weight-receptive for establishing an even weight distri-

~ bution over all five metatarsal heads of the foot. =

~ The rear portion 17 of the forefoot section 13 is in-
clined for supporting the part of the foot immediately

235

'9), and a second line L2’ extending from about the mid-

point MP’ of line L1’ to an area A1’ on the front edge of

the forefoot section 39 corresponding approximately to -

the area at which the outer end of the second toe is

adapted to lie. - | -
The sole 3B 1is so formed that when it is unstressed

and dlsposed on a generally flat horizontal surface, .

indicated in phantom at S’, the upper foot-supporting

surfaces of the heel and arch sections 35, 37 of the insole

forward of the arch (e.g., the metatarsals) in valgus,

preferably at about a 3° angle from the horizontal, al-

though this angle may vary from 1°-6° (see FIG. 6).

30
“shoe for supporting respective parts of the foot in varus
(see FIGS. 3, 4 and 6). The upper surface of the forward .

The rear portion 17 terminates at shoulder SH which -

extends along the great and lesser toe break lines GTB,

33 and the upper surface of the rear portion 43 of the
forefoot section 39 are inclined generally downwardly -

from the medial (right) to the lateral (left) side of the

~ portion 41 of the forefoot section 39 extends generally

- LTB immediately rearward of areas M1-MS. The great '

toe break line may be located in reference to a line L4

which extends from area Al at the front edge of the

 insole to the point P1 at which line L1 intersects the
rear edge of the heel section 9 of the sole. The angle B
between this line L4 and the great toe break line GTB 1s

 from 120°-160° and preferably about 135°. The con-
‘struction is such that the rear portion 17 of the forefoot

section 13 supports the metatarsals along substantially
their entire length at an elevation above that of the
metatarsal heads and toes of the foot, which is desirable
in that this properly positions the front part of the foot

for maximum efﬁc.lency of movement.
~ As best shown in FIG. 5, the outer sole 6 is formed

-_ with a plurality of cavities 25 therein generally in the
area of the juncture of the rear and forward portions 19,
17 of the forefoot section 13 of the sole. These cavities

35

40

horizontally and is downwardly offset from the upper - |
surface of the rear portion 43, forming a shoulder SH' at.

the juncture of these two portions 41, 43. As viewed
from the top of the shoe (FIG. 9), this shoulder SH’
extends from the lateral to the medial side of the shoe
immediately rearward of areas M1-MS along great and

lesser toe break lines designated GTB' and L'TB’ re- =

| speetwely The great toe break line GTB’ may be lo- -

45
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weaken the sole and readily enable it to flex along the

great and lesser toe break lines GTB, LTB for an effec-

tive toe push-off during running. Other means for weak-

ening the sole to ensure ﬂe:nblllty in this area may also

be suitable.
The sole 3A is formed for snpportmg the central

portion of the bottom of the heel at an elevation higher

cated in reference to a line L4’ (FIG. 9) which extends

from the area A1 at the front edge of the insole 33 to o
~ the point P1’ at which line L1’ intersects the rear edge -

of the heel section 35. The angle B’ between this line L4’

and the great toe break line GTB is from 110°-150" L

(compared to 120°-160° for sole 3A), and preferably -

about 125° (compared to 135° for sole 3A). The lesser -
toe break line, which extends immediately rearward of

the area M1, is curved to conform to the first metatarsal
head. The construction is such that the rear portion 43

of the forefoot section 39 supports the metatarsals along - o

-substantially ‘their entire length at an’ elevation above

33

that of the metatarsal heads and toes of the foot, which

is desirable in that this properly positions the front part R

- of the foot for maximum efﬁcnency of movement.

_ than the bottom of the foot at the ball of the foot (i.e., at

the metatarsal heads of the foot). Preferably this dlffer-.
ence in elevation, which is represented by the reference

numeral b in FIG. 7, is about 0.6 cm (about ; in.).

Referring now to FIGS. 9-15, sole 3B, which is par-

ticularly adapted for persons having feet with relatively
high arches, is shown as comprising a lower outer sole
31 and an insole 33 on the outer sole. The outer sole and
 insole are of the same material as the outer sole 6 and the
insole 7 described above. The sole 3B comprises heel,
arch and forefoot sections indicated at 35, 37, 39, re-

60

65

"The heel section 35 of sole 3B is.substantially 1dent1? -

cal to the heel section 9 of the sole 3A descrlbed above,
having a central recess 45 therein for receiving the

central portion of the bottom of the heel, with the re-

mainder of the heel being adapted to be supported on

“ the generally U-shaped surface 47 bounding the recess
(FIG. 10). This U-shaped surface is inclined for support-

~ing the heel in varus at an angle of 2°-7° from the hori-

zontal, and preferably at about a 5° angle. This angle is -

somewhat greater than the preferable 3° angle of incli-
nation for the heel section 9 of sole 3A since the heel of
a high-arch foot tends to remain in varus durmg foot
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contact with the running surface rather than leveling
out as in a normal or flat foot.

The arch section 37 of the sole 3B is also essentially
identical to the arch section 11 of sole 3A. Thus, as
viewed from the medial side of the shoe (FIG. 14), the
arch section is elevated in relation to the forward por-
tion 41 of the forefoot section 32 and in relation to the
heel section 35 for supporting the bottom of the arch of
the foot at the talo-navicular joint at an elevation of

from 0.5-3 cm above a line LL3" which, as viewed 1n 10

FI1G. 14, extends from the upper foot-supporting sur-
face of the heel section 35 to the area M1 of the upper

surface of the forward portion 41 of the forefoot section
39. The 0.5-3 cm distance referred to is a vertical di-
mension measured from the top of the arch section 37
vertically downwardly to line L3’ and is identified by
the reference character d’. The magnitude of this di-
mension d’ will vary, depending on the age of the per-
son for which the shoe is designed. For example, for
adults the dimension is preferably about 2 cm; for per-
sons 10-17 years old, about 1.5 cm; for persons 7-10
years old, about 1.0 cm; and for persons 2-7 years old,
about 0.5 cm. To provide proper support for the arch of
the foot during running, the arch section 37 of the insole
should be compressible at its medial side in relation to
line L3’ (no more than about 0.5 cm, as measured verti-
cally downwardly from the top of the arch, on impact
of the shoe during running. That is, the dimension d’
should be reduced by no more than about 0.5 cm on
impact of the shoe during running. Where dimension d’
is less than 1 cm (i.e., in a shoe for a person 2-7 years
old), the arch section should be compressible at its me-
dial side no more than about 0.25 cm on impact of the
shoe.

The rear portion 43 of the forefoot section 39 is in-
clined for supporting the metatarsals of the foot in varus
at preferably about a 3° angle from the horizontal, al-
though this angle may vary from 2°-5°, This construc-
tion is important to accommodate the anatomical abnor-
malities of a high-arch foot which tends to stabilize
(rigidize) too quickly after impact, thereby preventing
the foot from pronating to the aforementioned neutral
position of a normal foot. Instead, the second through
the fifth metatarsals are stabilized by the muscles and
tendons of the foot in an excessively supinated position
(i.e., in varus). With the foot in this position, the perone-
ous longus muscle acts to plantarflex or swing the first
metatarsal head down to a position which 1s excessively
low in relation to the adjacent lateral bones. The heel
also tends to remain in varus, rather than leveling off to
a position in which its central vertical axis is generally
perpendicular to the running surface, as in a normal
foot. Thus, unless a shoe is properly designed, an un-
even load distribution on the foot results, with the lat-
eral side of the heel and the first and fifth metatarsal
heads bearing an excessive amount of body weight.
Jamming of the first metatarsal against the proximal
bones on impact of the foot also presents a problem,
especially during running when the foot is subjected to
high stresses. The fact that the rear portion 43 of the
forefoot section 39 i1s inclined upwardly from the lateral
to the medial side of the foot avoids these weight distri-
bution and jamming problems in that the sole 3B sup-
ports the second through the fifth metatarsals 1n their
supinated position and allows them to bear their propor-
ttonate share of body weight.

Like the outer sole ¢ of sole 3A, the outer sole 31 of
sole 3B 1s formed with a plurality of cavities 47 therein
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generally in the area of juncture of the rear and forward
portions 41 and 43 of the forefoot section 39 of the sole.
These cavities weaken the sole and enable it readily to
flex along the great and lesser toe break lines GTB' and
LTB'.

The sole 3B is formed for supporting the central
portion of the bottom of the heel at an elevation of
about 0.6 cm (about 3} in.) higher than the bottom of the
ball of the foot. This difference in elevation 1S repre-

sented by the reference numeral b’ in FIG. 14.
The insoles 7 and 33 described above are also adapted

for placement on the outer soles of shoes not made in
accordance with this invention. In this connection, the
existing sole of the shoe is removed and an insole of the
present invention placed on the outer sole of the shoe. It
may be secured in position with a suitable adhesive, for
example. The forward portion of the forefoot section of
the insole should be trimmed, if necessary, to fit inside
the shoe atop the outer sole.

It will be apparent from the foregoing, that footwear,
such as running shoe 1, comprising sole 3A is especially
adapted for use for persons having normal or flat feet
and is constructed for supporting the foot to provide an
even distribution of body weight over the foot. Foot-
wear comprising sole 3B, on the other hand, 1s espe-
cially adapted for use by persons having feet with rela-
tively high arches and is also constructed for effective
support of the foot to provide for even distribution of
body weight over the foot.

In view of the above, it will be seen that the several
objects of the invention are achieved and other advanta-
geous results attamned.

As various changes could be made in the above con-
structions without departing from the scope of the in-
vention, it is intended that all matter contained in the
above description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not in a limit-
Ing sense.

What is claimed is:

1. Footwear, such as a running shoe, comprising a
sole and an upper, the sole having:

(a) a heel section for the bottom of the heel of the

foot:

(b) an arch section forward of the heel section for the
bottom of the arch of the foot;

(c) a forefoot section forward of the arch section
having a forward portion for supporting the meta-
tarsal heads and toes of the foot and a rear portion
for supporting the part of the foot immediately
rearward of the metatarsal heads;

(d) medial and lateral sides;

the sole being so formed that when it is unstressed and
disposed on a generally flat horizontal surface:

(e) the upper foot-supporting surfaces of said heel and
arch sections are inclined generally downwardly
from the medial to the lateral side of the sole;

(f) the arch section at the medial side of the sole being
elevated in relation to the forefoot section for sup-
porting the bottom of the arch of the foot at an
elevation of from 0.5-3 cm above a line which, as
viewed from the medial side of the shoe, extends
between the upper foot-supporting surface of the
heel section and an area on the upper surface of the
forward portion of the forefoot section generally
corresponding to the area on which the first meta-
tarsal head is adapted to lie, said 0.5-3 cm being
measured from the top of the arch section at its sole
side vertically downwardly to said line;
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(g) the arch section being compressible at its medial

side in relation to said line no more than about 0.3
cm, as measured vertically downwardly from the

top of the arch section, on impact of the sole during

running. -
2. Footwear as set forth in claim. 1 partteularly
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adapted for persons about seventeen years of age and - |

older, said arch section at the medial side of the sole
“being elevated for supporting the bottom of the arch of
the foot at an elevation of about 2 cm above said line. -
3. Footwear as set forth in claim 1 partlcularly
adapted for persons about 10-17 years old, said arch
section at the medial side of the sole being elevated for
supporting the bottom of the arch of the foot at an
‘elevation of about 1.5.cm above said line.
4. Footwear as set forth in claim 1 parttcularly
adapted for persons about 7-10 years old, said arch

section at the medial side of the sole being elevated for

supporting the bottom of the arch of the foot at an
elevation of about 1.0 cm above said line.

5. Footwear as set forth in claim 1 particularly
adapted for persons about 2-7 years old, said arch sec-

10 -
central longttudlnal axis of said heel section, and a sec-
ond line extending from about the midpoint of said first
line to an area on the front edge of said forefoot section :
generally correSpondlng to the area at which the outer

‘end of the second toe is adapted to lie, is from 0°-12°.

'15. Footwear as set forth in clalm 14 whereln said

angle of adduction is about 9°, = | )
16. Footwear as set forth in clatm 1 parttcularly.

g adapted for persons having feet with relatively high -
10

arches wherein the included angle, constituting the

~angle of adduction, between a first line extendtng the

15
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~ tion at the medial side of the sole being elevated for

supporting the bottom of the arch of the foot at an
elevation of about 0.5 cm above said hine, the arch sec-

25

tion being compressible at its medial side in relation to

said line no more than about 0 25 cm on impact of the
sole during running.

6. Footwear as set forth in claim 1 wherein the upper
surface of said forward portion of the forefoot section is
~ offset downwardly from the upper surface of the rear
portion of the forefoot section, forming a shoulder ex-
tending between the sides of the sole generally trans-

- versely of the sole. -
1. Footwear as set forth in claim 6 wherein, with the

-sole of the footwear unstressed and disposed on said

horizontal surface, the upper surface of the forward
portion of said forefoot sectlon of the sole is generally

horizontal. |
8. Footwear as set forth in claim 6 partlcularly

adapted for persons having relatively flat feet wherein,
with the sole of the footwear unstressed and disposed on

30
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said horizontal surface, the rear portion of said forefoot -

section is inclined generally upwardly from the medlal
to the lateral side of the footwear.
9. Footwear as set forth in claim 8 wherein the upper

length of the sole on the central longitudinal axis of said

heel section, and a second line extending from about the

midpoint of said first line to an area on the front edge of

said forefoot section generally eorreSpondmg to the . =
area at which the outer end of the second toe is adapted L
to lie, is from 13°-33°, C

17. Footwear as set forth in clalm 16 wherem sald, B

angle of adduction is about 17°, o
 18. Footwear as set forth in claim 1 partlcularly'-

adapted for persons having flat feet wherein said fore- -

foot section of the sole is weakened to bend during toe

" push-off along a line extending transversely of the fore-

foot section, the included angle between said bend line
and a line extending generally from the point at which

the central longitudinal axis of said heel section inter-

sects the rearward edge of the heel section to an area on '

the front edge of said forefoot section corresponding

approximately to the area at which the outer end of the

second toe is adapted to lie, bemg from 120°-160°,

19. Footwear as set forth in claim 18 wherem sald' '-
included angle is about 135°.

- 20. Footwear as set forth in claim 1 partlcularly o
adapted for persons having feet with relatively high
arches wherein said forefoot section of the sole 1s weak-

ened to bend during toe push-off along a line extending
‘transversely of the forefoot section, the included angle

between said bend line and a line extending generally |

from the point at which the central longitudinal axis of
‘said heel section intersects the rearward edge of the heel =
“section to an area on the front edge of said forefoot
section corresponding approximately to the area at
“which the outer end of the second toe is adapted to lie,
“being from 110°-150°, S :

45

21. Footwear as set forth in claim 20 wherem sald:"

" included angle is about 125°,

surface of the rear portion of said forefoot section is

- inclined at a 1°-6° angle from the horizontal.

10. Footwear as set forth in claim 9 wherein the upper

surface of the rear portion of said forefoot section is

‘inclined at about a 3° angle from the horizontal.
11. Footwear as set forth in claim 6 particularly
adapted for persons having feet with relatively high

50

arches wherein, with the sole of the footwear unstressed

~ and disposed on said horizontal surface, the upper sur-

33

face of the rear portion of said forefoot section is in-

“clined generally downwardly from the medial to the

““lateral side of the footwear. .
~ 12. Footwear as set -forth in claim 11 whereln the
upper surface of the rear portion of said forefoot section
- is inclined at a 2°-5° angle from the horizontal. -

13. Footwear as set forth in claim 12 wherein the -

| _upper surface of the rear portion of said forefoot sectlon
‘1s inclined at about a 3° angle from the horizontal.

14. Footwear as set forth in ¢laim 1 parttcularly-

adapted for persons having flat feet wherein the in-

 cluded angle, constituting the angle of adduction, be-

22. Footwear as set forth in claim 1 wheretn sald

forefoot section of the sole is weakened to bend during

toe push-off in an area generally corresponding to the

area on which the first metatarsal head of the foot is o
adapted to lie. o

23. Footwear as set forth in claim 1 whereln, Wlth the
sole of the footwear unstressed and disposed on said

“horizontal surface, the sole is formed for supporting the -~
central portion of the bottom of the heel at an elevation -
approximately 0.6 cm higher than the bottom of the f'oot o

~ at the ball of the foot.

60

24. Footwear as set forth in clalm 1 wherem the cen- o

tral portion of the heel section of the sole is depressed,
forming a recess for receiving therem the. central por-' R

- tion of the bottom of the heel.

65

- tween a first line extending the length of the sole on the -

25. Footwear -as set forth in claim 1 partlcularly_' |

adapted for persons having relatively flat feet wherein . - -
- the upper surface of the heel section of the sole is in-
clined for supporting the bottom of the heel at a 1 —6“ TR

angle from the horizontal. | |
26. Footwear as set forth in clalm 25 wherein the.

~ upper surface of the heel section of the sole is inclined
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for supporting the bottom of the heel at about a 3° angle
from the horizontal.

27. Footwear as set forth in claim 1 particularly
adapted for persons having feet with relatively high
arches wherein the upper surface of the heel section of
the insole is inclined for supporting the bottom of the
heel at a 2°-7° angle from the horizontal.

28. Footwear as set forth in claim 28 wherein the
upper surface of the heel section of the sole is inclined
for supporting the bottom of the heel at about a 5° angle
from the horizontal. | |

29. Footwear, such as a running shoe, particularly
adapted for persons having relatively flat feet, compris-
ing a sole and an upper, the sole having:

(a) a heel section for the bottom of the heel of the

foot;

(b) an arch section forward of the heel section for the
bottom of the arch of the foot;

(c) a forefoot section forward of the arch section
having a forward portion for the metatarsal heads
and toes of the foot and a rear portion for the part
of the foot immediately rearward of the metatarsal
heads;

(d) medial and lateral sides; the sole being so formed
that when it is unstressed and disposed on a gener-
ally flat horizontal surface;

(e) the upper foot-supporting surfaces of the heel and
arch sections are inclined generally downwardly
from the medial to the lateral side of the sole; and

(f) the upper foot-supporting surface of the rear por-
tion of the forefoot section being inclined generally
upwardly from the medial to the lateral side of the
sole.

30. Footwear as set forth in claim 29 wherein the

upper surface of said heel section is inclined for support-
ing the bottom of the heel at a 1°-6" angle from the

horizontal.
31. Footwear as set forth in claim 30 wherein the

upper surface of said heel section is inclined for support-
ing the bottom of the heel at about a 3° angle from the
horizontal.

32. Footwear as set forth in claim 29 wherein the
upper surface of said rear portion of the forefoot section
is inclined at an angle of 1°-6° from the horizontal.

33. Footwear as set forth in claim 32 wherein the
upper surface of said rear portion of the forefoot section
is inclined at about a 3° angle from the horizontal.

34. Footwear as set forth in claim 29 wherein the
upper surface of the forward portion of said forefoot
section is downwardly offset from the upper surface of
the rear portion of the forefoot section, forming a shoul-
der extending transversely of the sole between opposite
sides of the sole.

35. Footwear as set forth in claim 34 wherein the
upper surface of the forward portion of said forefoot
section is generally horizontal.

36. Footwear as set forth in claim 29 wherein the
included angle, constituting the angle of adduction,
between a first line extending the length of the sole on
the central longitudinal axis of said heel section, and a
second line extending from about the midpoint of said
first line to an area on the front edge of said forefoot
section generally corresponding to the area at which
the outer end of the second toe 1s adapted to lie, 1s from
0°-12°,

37. Footwear as set forth in claim 36 wherein said
angle of adduction 1s about 9°,
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38. Footwear as set forth in claim 29 wheretn said
forefoot section of the sole is weakened to bend during
toe push-off along a line extending transversely of the
forefoot section, the included angle between said bend
line and a line extending generally from the point at
which the central longitudinal axis of said heel section
intersects the rearward edge of the heel section to an
areca on the front edge of said forefoot section corre-
sponding approximately to the area at which the outer
end of the second toe is adapted to lie, being from
120°-160°.

39. Footwear as set forth in claim 38 wherein said
included angle is about 135°,

40. Footwear as set forth in claim 29 wherein said
forefoot section of the sole is weakened to bend during
toe push-off in an area generally corresponding to the
area on which the first metatarsal head of the foot is
adapted to lie.

41. Footwear as set forth in claim 29 wherein, with
the sole of the footwear unstressed and disposed on said
horizontal surface, the sole is formed for supporting the
central portion of the bottom of the heel at an elevation
approximately 0.6 cm higher than the bottom of the foot
at the ball of the foot.

42. Footwear as set forth in claim 29 wherein the
central portion of the heel section of the sole 1s de-
pressed, forming a recess for receiving therein the cen-
tral portion of the bottom of the heel.

43. Footwear as set forth in claim 29 wherein the arch
section at the medial side of the sole i1s elevated in rela-
tion to the forefoot section for supporting the bottom of
the arch of the foot at an elevation of from 0.5-3 cm
above a line which, as viewed from the medial side of
the shoe, extends between the upper foot-supporting
surface of the heel section and an area on the upper
surface of the forward portion of the forefoot section
generally corresponding to the area on which the first
metatarsal head is adapted to lie, said 0.5-3 cm being
measured from the top of the arch section at its side
vertically downwardly to said line, the arch section
being compressible at its medial side in relation to said
line no more than about 0.5 centimeters, as measured
vertically downwardly from the top of the arch section,
on impact of the sole during running. |

44. Footwear as set forth in claim 43 particularly
adapted for persons about seventeen years of age and
older, said arch section at the medial side of the sole
being elevated for supporting the bottom of the arch of
the foot at an elevation of about 2 cm above said line.

45. Footwear as set forth in claim 43 particularly

adapted for persons about 10-17 years old, said arch
section at the medial side of the sole being elevated for

supporting the bottom of the arch of the foot at an
elevation of about 1.5 cm above said line.

46. Footwear as set forth in claim 43 particularly
adapted for persons about 7-10 years old, said arch
section at the medial side of the sole being elevated for
supporting the bottom of the arch of the foot at an
elevation of about 1.0 centimeters above said line.

47. Footwear as set forth in claim 43 particularly
adapted for persons about 2-7 years old, said arch sec-
tion at the medial side of the sole being elevated for
supporting the bottom of the arch of the foot at an
elevation of about 0.5 cm above said line, the arch sec-
tion being compressible at its medial side in relation to
said line no more than about 0.25 cm on impact of the
sole during running.



48. Footwear, such as a runnlng shoe partrcularly |

| adapted for persons havmg feet with relatively high

arches, comprising a sole and an upper, the sole having: -

(a) a heel section for the bottom of the heel of the
foot N -

(b) an arch section forward of the heel seetlon for the
bottom of the arch of the foot; N

(c) a forefoot section forward of the arch section

: r"

N forefoot section of the sole is weakened to bend during :
~ toe push-off in an area generally corresponding to the_

having a forward portion for the metatarsal heads

and toes of the foot and a rear portion for the part

of the foot immediately rearward of the metatarsal'

heads

10

(d) medial and lateral sides; the sole being s0 formed :

- that when it is unstressed and disposed on a ﬂat |

generally horizontal surface:

(e) the upper foot-supporting surfaces of the heel and |

15

arch sections and the upper foot-supporting surface

of the rear portion of the forefoot section are in-
clined generally downwardly from the medial to
the lateral side of the sole; .

() the upper surface of the forward portlon of the

- forefoot section being offset downwardly from the -

upper surface of the rear portion of ‘the forefoot

section, forming a shoulder extending between the s

sides of the sole generally transversely of the sole.
49. Footwear as set forth in claim 48 wherein the
| upper surface of said heel section isinclined for support-

horizontal. -

50. Footwear as set forth in elarm 49 whereln the
upper surface of said heel section is inclined for support-
ing the bottom of the heel at about a5° angle from the
- horizontal.

- 91. Footwear as set forth in elalm 48 wherein the
upper surface of said rear portion of the forefoot section
is inclined at an angle of 2°-5° from the horizontal. -

52. Footwear as set forth in claim 51 wherein the
upper surface of said rear portion of the forefoot section
is inclined at an angle of about 3° from the horizontal.

53. Footwear as set forth in claim 48 wherein, with
the sole of the footwear unstressed and disposed on said

4 272 899
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58 Footwear as set forth in claim 48 whereln sald :

area on which the first metatarsal head of the foot 1S

adapted to lie. | |
59. Footwear as set forth in clarm 48 wherem w1th B

the sole of the footwear unstressed and disposed on said
horizontal surface, the sole is formed for supporting the

central portion of the bottom of the heel at an elevation

approximately 0.6 cm higher than the bottom of the foot_

“at the ball of the foot.

60. Footwear as set forth in olalm 48 ‘wherein the |
central portion of the heel section of the sole is de-_ |

pressed, forming a recess for receiving thereln the cen-

" tral portion of the bottom of the heel. L
61. Footwear as set forth in claim 48 wherem the areh. R
section at the medial side of the sole is elevated in rela- -

~ tion to the forefoot section for supporting the bottom of

20

335

horizontal surface, the upper surface of said forward

- portion of the forefoot section is generally horizontal.

54. Footwear as set forth in claim 48 wherein the
included angle, constituting the angle of adduction,
between a first line extending the length of the sole on

the central longitudinal axis of said heel section, and a

45

second line extending from about the midpoint of said

first line to an area on the front edge of said forefoot
section corresponding approximately to ‘the area at

- which the outer end of the second toe is adapted to lie,
is from 13°-33°,
55. Footwear as set forth in claim -54 wherem sald
angle of adduction is about 17°.

56. Footwear as set forth in claim 48 wherein said

forefoot section of the sole is weakened to bend during

50

the arch of the foot at an elevation of from 0.5-3 cm
above a line which, as viewed from the medial side of

the shoe, extends between the upper foot-supportlng. B -
surface of the heel section and an area on the upper
surface of the forward portion of the forefoot section =

generaily corfesondmg to the area on which the first

‘metatarsal head is adapted to lie, said 0.5-3 cm being =

measured from the top of the arch section at its medial

‘side vertically downwardly to said line, the arch section

ing the bottom Qf the heel at a 2?"‘7 angle from the  peing compressible at its medial side in relation to said

30 o
| downwardly from the top of the arch section, on 1mpact .

line no more than about 0.5 cm, as measured vertlcally |

of the sole during running.

62. Footwear as set forth in claim 61 partrcularlyl '_ o

adapted for persons about seventeen years of age and
older, said arch section at the medial side of the sole

-_'bemg elevated for supporting the bottom of the arch of B

the foot at an elevation of about 2 cm above said line.
63. Footwear as set forth in claim 61 particularly

| adapted for persons about 10-17 years old, said arch

40 section at the medial side of the sole being elevated for

supporting the bottom of the arch of the foot at an - -

elevation of about 1.5 cm above said line. - N
64. Footwear as set forth in claim 61 parttcularly

‘adapted for persons about 7-10 years old, said arch N

section at the medial side of the sole being. elevated for

supporting the bottom of the arch of the foot at an. .

elevation of about 1.0 cm above said line. |
65. Footwear as set forth in claim 61 partlcularly o

adapted for persons about 2-7 years old, said arch sec-

tion at the medial side of the sole being elevated for -

- supporting the bottom of the arch of the foot at an
~elevation of about 0.5 cm above said line, the arch sec-

33

toe push-off along a line extending transversely of the

forefoot section, the included angle between said bend
line and a line extending generally from the point at

which the central longitudinal axis of said heel section

:60 |

intersects the rearward edge of the heel section to an -

area on the front edge of said forefoot section corre-

sponding approximately to the area at which the outer

end of the second toe 1S adapted to lle, berng from
110°-150°. S

~ 57. Footwear as set forth in claim 56 wherem sald
“included angle is about 125" .

65

__tion being compressible at its medial side in relation to -

said line no more than about 0 25 em on 1mpaet of the

sole during running.

~66. An insole for plaeement in footwear sueh asa

. running shoe, on the outer sole of the footwear, the . R

insole having: - |
(a) a heel seetlon for the bottom of the heel of the_ |
- foot; . . -
(b) an arch section forward of the heel sectlon for the' |
bottom of the arch of the foot; | -
(c) a forefoot section forward of the areh seetlon

~having a forward portion for supporting the meta-
~ tarsal heads and toes of the foot and a rear portion -
~ for supporting the part of the foot 1mmed1ately' ]
'rearward of the metatarsal heads |
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(d) medial and lateral sides; the insole being so formed
that when it is unstressed and disposed on a gener-
ally flat horizontal surface:

(e) the upper foot-supporting surfaces of said heel and
arch sections are inclined generally downwardly 5
from the medial to the lateral side of the insole;

() the arch section at the medial side of the insole
being elevated in relation to the forefoot section for
supporting the bottom of the arch of the foot at an
elevation of from 0.5-3 cm above a line which, as
viewed from the medial side of the shoe, extends
between the upper foot-supporting surface of the
heel section and an area on the upper surface of the
forward portion of the forefoot section generally
corresponding to the area on which the first meta-
tarsal head 1s adapted to lie;

(g) the arch section being compressible at 1ts medial
side in relation to said line no more than about 0.5
cm, as measured vertically downwardly from the
top of the arch section, on impact of the outer sole
during running.

67. An insole as set forth in claim 66 particularly
adapted for placement in footwear sized to fit persons
about seventeen years of age and older, said arch sec-
tion at the medial side of the insole being elevated for 25
supporting the bottom of the foot at an elevation of
about 2 ¢cm above said line.

68. An insole as set forth in claim 66 particularly
adapted for placement in footwear sized to fit persons
about 10-17 years old, said arch section at the medial
side of the insole being elevated for supporting the
bottom of the foot at an elevation of about 1.5 cm above
said line.

69. An insole as set forth in claim 66 particularly
adapted for placement in footwear sized to fit persons
about 7-10 years old, said arch section at the medial side
of the insole being elevated for supporting the bottom of
the foot at an elevation of about 1.0 cm above said line.

70. An insole as set forth in claim 66 particularly
adapted for placement in footwear sized to fit persons 40
about 2-7 years old, said arch section at the medial side
of the insole being elevated for supporting the bottom of
the foot at an elevation of about 0.5 cm above said line,
the arch section being compressible at its medial side in
relation to said line no more than about 0.25 ¢cm on 45
impact of the shoe during running.

71. An insole as set forth in claim 66 wherein the
upper surface of said forward portion of the forefoot
section is offset downwardly from the upper surface of
said rear portion of the forefoot section, forming a 50
shoulder extending between the sides of the insole gen-
erally transversely of the insole.

72. An insole as set forth in claim 71 wherein, with
the insole unstressed and disposed on said horizontal
surface, the upper surface of said forward portion of the
forefoot section is generally horizontal.

73. An insole as set forth in claim 71 particularly
adapted for persons having relatively flat feet wherein,
with the insole unstressed and disposed on said horizon-
tal surface, the rear portion of said forefoot section 1s 60
inclined generally upwardly from the medial to the
lateral side of the insole.

74. An insole as set forth in claim 73 wherein the
upper surface of said rear portion of the forefoot section
is inclined at a 1°-6° angle from the horizontal.

75. An insole as set forth in claim 74 wherein the
upper surface of said rear portion of the forefoot section
is inclined at about a 3° angle from the horizontal.
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76. An insole as set forth in claim 71 particularly
adapted for persons having feet with relatively high
arches wherein, with the insole unstressed and disposed
on said horizontal surface, the upper surface of said rear
portion of the forefoot section is inclined generally
downwardly from the medial to the lateral side of the
insole.

77. An insole as set forth in claim 76 wherein the
upper surface of said rear portion of the forefoot section
is inclined at a 2°-5° angle from the horizontal.

78. An insole as set forth in claim 77 wherein the
upper surface of said rear portion of the forefoot section
is inclined at about a 3° angle from the horizontal.

79. An insole-as set forth in claim 71 particularly
adapted for persons having flat feet wherein said shoul-
der extends from the lateral toward the medial side of
the insole along a line, constituting a great toe break
line, the included angle between the great toe break line
and a line extending generally from the point at which
the central longitudinal axis of said heel section inter-
sects the rearward edge of the heel section to an area on
the front edge of said forefoot section generally corre-
sponding to the area at which the outer end of the sec-
ond toe is adapted to lie, being from 120°-160°,

80. An insole as set forth in claim 79 wherein said
included angle is about 135°.

81. An insole as set forth in claim 71 particularly
adapted for persons having feet with relatively high
arches wherein said shoulder extends from the lateral
toward the medial side of the insole along a line, consti-
tuting a great toe break line, the included angle between
the great toe break line and a line extending from the
point at which the central longitudinal axis of said heel
section intersects the rearward edge of the heel section
to an area on the front edge of said forefoot section
generally corresponding to the area at which the outer
end of the second toe is adapted to lie, being from
110°-150°,

82. An insole as set forth in claim 81 wherein said
included angle is about 125°,

83. An insole as set forth in claim 66 particularly
adapted for persons having flat feet wherein the in-
cluded angle, constituting the angle of addution, be-
tween a first line extending the length of the insole on
the central longitudinal axis of said heel section, and a
second line extending from about the midpoint of said
first line to an area on the front edge of said forefoot
section generally corresponding to the area at which
the outer end of the second toe is adapted to lie, 1s from
0°-12°,

84. An insole as set forth in claim 83 wherein said
angle of adduction is about 9°,

85. An insole as set forth in claim 66 particularly
adapted for persons having feet with relatively high
arches wherein the included angle, constituting the
angle of adduction, between a first line extending the
length of the insole on the central longitudinal axis of
said heel section, and a second line extending from
about the midpoint of said first line to an area on the
front edge of said forefoot section generally corre-
sponding to the area at which the outer end of the sec-
ond toe is adapted to lie, is from 13°-33°,

86. An insole as set forth in claim 85 wherein said
angle of adduction is about 17°.

87. An insole as set forth in claim 66 wherein, with
the insole unstressed and disposed on said horizontal
surface, the insole is formed for supporting the central
portion of the bottom of the heel at an elevation approx-
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| 1mately 0.6 cm higher than the bottom of the foot at the

ball of the foot. | .u ._
‘88. An insole as set forth in clalm 66 wheretn the

. central portion of the heel section of the insole is -de- -

pressed, forming a recess for receiving therein. the cen-

B _ tral portion-of the bottom of the heel.

'89. An insole -as set forth in claim 66 partlcnlarly

18

99 An 1nsole as set forth in clalm 98 whereln sald: : -

forward portlon of the forefoot sectton 18 generally

hortzontal | |
100. An 1nsole as set forth in claun 98 whereln said

‘shoulder. extends fromn the lateral toward the medial
side of the insole along a line, constituting a great toe

~ break line, the included angle between said great toe

adapted for persons having relatively flat feet wherein

the upper surface of the heel section of the insole is

inclined for supporting the bottom of the heel ata 1°-6"

angle from the horizontal. - §
90. An insole as set forth in clatm 89 wherein the

upper surface of the heel section of the insole is inclined
for supporting the bottom of the heel at about a 3“ angle
from the horizontal. o

adapted for persons having feet with relatively high
arches wherein the upper surface of the heel section of
the insole is inclined for supporting the bottom of the
‘heel at a 2°-7° angle from the horizontal.

92. An insole as set forth in claim 91 wherem the
upper surface of the heel section of the insole is inclined
for supporting the bottom of the heel at about a 5“ angle
from the horizontal.

93. An insole for placement in footwear, such as a

running shoe, on the outer sole of the footwear, ‘the

‘insole being particularly adapted for persons havmg
relatively flat feet and having:
(2) a heel section for the bottom of the heel of the

foot;

10

break line and a line extending generally from the point
at which the central longitudinal axis of said heel sec-

tion intersects the rearward edge of the heel section to
an area on the front edge of said forefoot section gener-

ally correspondlng to the area at which the outer end of

~ the second toe is adapted to lie, being from 120°-160°.

15
91. An insole as set forth in clalm 66 partteularly |

101. An insole as set forth in claim 100 wheretn sald | '

included angle is about 135°. |
~ 102. An insole as set forth in claim 93 wherem the

- included angle, constituting the angle of adduction,

20

between a first line extendlng the length of the insole on

the central longitudinal axis of said heel section, and a
second line extending from about the midpoint of said

~ first line to an area on the front edge of said forefoot

section generally correSpondlng to the area at which

~ the outer end of the second toe IS adapted to lte, s from -

25

0“ 12°,

104. An insole as set forth in claim 93 wherem, with -

~ the insole unstressed and disposed on said horizontal

30

_ (b) an arch section forward of the heel sectlon for the |

bottom of the arch of the foot;

(c) a forefoot section forward of the arch sectton |

having a forward -portion for the metatarsal heads

" and toes of the foot and a rear portion for the part
of the foot immediately rearward of the metatarsal
heads; = -

(d) medlal and lateral srdes . |

the insole being so formed that when it is unstressed and
disposed on a generally flat horizontal surface:

(e) the upper foot-supporting surfaces of said heel and
arch sections are inclined generally downwardly
from the medial to the lateral side of the insole; and

(t) the upper foot-supporting surface of said rear por-
tion of the forefoot section being inclined generally

- upwardly from the medial to the lateral side of the

insole.
94. An insole as set forth in claim 93 whereln the

| 'upper surface of said heel section is inclined for support-

35

surface, the insole is formed for supporting ‘the central
portion of the bottom of the heel at an elevation approx-
imately 0.6 cm higher than the bottom of the foot at the )

ball of the foot. o
105. An 1nsole as set forth in clatm 93 wherem the .

central portion of the heel section of the insole is de-
'pressed forming a recess for receiving thereln the cen-

tral portion of the bottom of the heel.
106. An insole as set forth in claim 93 wherem the

~arch section at the medial side of the insole is elevated

40

45

50

ing the bottom of the heel at a 1°-6° angle from the |

honzontal |
-95. An insole as set forth in claim 94 wherein the

" upper surface of said heel section is inclined for support-
ing the bottom of the heel at about a 3° angle from the
horizontal. |

96. An 1nsole as set forth 1n elalm 93 wherern the

in relation to the forefoot section for supporting the
bottom of the arch of the foot at an elevation of from
0.5-3 cm above a line which, as viewed from the medial
side of the shoe, extends between the upper foot—sup-- o
porting surface of the heel section and an area on the

upper surface of the forward portion of the forefoot
section generally correSpondmg to the area on which
the first metatarsal head is adapted to lie, said 0.5-3 cm

| betng measured from the top of the arch section at its

inner side vertlcally downwardly to said line, the arch |
section being compressible at its medial side in relation

‘to said line no more than about 0.5 cm, as ‘measured
vertically downwardly from the top of the arch seetton N

" on impact of the shoe during runnlng

55

- upper surface of said rear portion of the forefoot section

is inclined at an angle of 1°-6° from the horizontal.

- 97. An insole as set forth in claim 96 wherein the.
~ upper surface of said rear portion of the forefoot section
- isinclined at about a 3° angle from the horizontal. |

98. An insole as set forth in claim 93 wherein the -

| o upper surface of said forward portion of the forefoot
- section of the insole is downwardly offset from the

- ‘upper surface of the rear portion of the forefoot section,
- forming a shoulder extending transversely of: the msole
fbetween oppos1te sides of the msole

65

107. An insole as set forth in claim 106 partlcularly

adapted for placement in footwear sized to fit persons .

about seventeen years of age and older, said arch sec-

tion at the medial side of the insole berng elevated for
“supporting the bottom of the foot at an elevatron of o

about 2 cm above said line.

'108. An insole as set forth in elalm 106 partlcularly : _' .
.'adapted for placement in footwear sized to fit persons
~about 10-17 years old, said arch section at the medial

side of the insole being elevated for supporting. the

bottom of the foot at an elevatlon of about 1. 5 cm above- -
said line. = | | I

109. An' rnsole as set forth in claim 106 partwularly

adapted for placement in footwear sized to fit persons .

- about 7-10 years old, said arch section at the medial side

103. An insole as set forth in clann 102 wherem sald -
-angle of adduction is about 9°. | | - | ~
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of the insole being elevated for supporting the bottom of
the foot at an elevation of about 1.0 cm above said line.

110. An insole as set forth in claim 106 particularly
adapted for placement in footwear sized to fit persons
about 2-7 years old, said arch section at the medial side
of the insole being elevated for supporting the bottom of
the foot at an elevation of about 0.5 cm above said line,
the arch section being compressible at its medial side 1n
relation to said line no more than about 0.25 cm on
impact of the outer sole during running.

111. An insole for placement in footwear, such as a
running shoe, on the outer sole of the footwear, the
insole being particularly adapted for persons having feet
with relatively high arches and having:

(a) a heel section for the bottom of the heel of the

foot;

(b) an arch section forward of the heel section for the
bottom of the arch of the foot;

(c) a forefoot section forward of the arch section
having a forward portion for the metatarsal heads
and toes of the foot and a rear portion for the part
of the foot immediately rearward of the metatarsal
heads;

(d) medial and lateral sides;

the insole being so formed that when it is unstressed and
disposed on a flat generally horizontal surface:

(e) the upper foot-supporting surfaces of said heel and
arch sections and the upper foot-supporting surface
of said rear portion of the forefoot section are in-
clined generally downwardly from the medial to
the lateral side of the insole; and

(f) the upper surface of said forward portion of the
forefoot section being offset downwardly from the
upper surface of said rear portion of the forefoot
section, forming a shoulder extending transversely
of the insole between opposite sides of the insole.

112. An insole as set forth in claim 111 wherein the
upper surface of the heel section of the insole is inclined
for supporting the bottom of the heel at a 2°-7" angle
from the horizontal.

113. An insole as set forth in claim 112 wherein the
upper surface of said heel section is inclined for support-
ing the bottom of the heel at about a 5° angle from the
horizontal.

114. An insole as set forth in claim 111 wherein the
upper surface of said rear portion of the forefoot section
is inclined at an angle of 2°-5° from the horizontal.

115. An insole as set forth in claim 114 wherein the
upper surface of the rear portion of the forefoot section
is inclined at an angle of about 3° from the horizontal.

116. An insole as set forth in claim 111 wherein, with
the insole unstressed and disposed on said horizontal
surface, the upper surface of said forward portion of the
forefoot section is generally horizontal.

117. An insole as set forth in claim 111 wherein the
included angle, constituting the angle of adduction,
between a first line extending the length of the insole on
the central longitudinal axis of said heel section, and a
second line extending from about the midpoint of said
first line to an area on the front edge of said forefoot
section generally corresponding to the area at which
the outer end of the second toe is adapted to lie, 1s from
13°-33°,
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118. An insole as set forth in claim 117 wherein said
angle of adduction is about 17°.

119. An insole as set forth in claim 111 wherein said
shoulder extends along a line, constituting a great toe
break line, the included angle between said great toe
break line and a line extending generally from the point
at which the central longitudinal axis of said heel sec-
tion intersects the rearward edge of the heel section to
an area on the front edge of said forefoot section gener-
ally corresponding to the area at which the outer end of
the second toe is adapted to lie, being from 110°-150°,

120. An insole as set forth in claim 119 wherein said
included angle is about 125°.

121. An insole as set forth in claim 111 wherein, with
the insole unstressed and disposed on said horizontal
surface, the insole is formed for supporting the central
bottom portion of the heel at an elevation approxi-
mately 0.6 cm higher than the bottom of the foot at the
ball of the foot.

122. An insole as set forth in claim 111 wherein the
central portion of the heel section of the insole is de-
pressed, forming a recess for receiving therein the cen-
tral portion of the bottom of the heel.

123. An insole as set forth in claim 111 whereln the
arch section at the medial side of the insole is elevated
in relation to the forefoot section for supporting the
bottom of the arch of the foot at an elevation of from
0.5-3 cm above a line which, as viewed from the medial
side of the shoe, extends between the upper foot-sup-
porting surface of the heel section and an area on the
upper surface of the forward portion of the forefoot
section generally corresponding to the area on which
the first metatarsal head is adapted to lie, the arch sec-
tion being compressible at its medial side in relation to
said line no more than about 0.5 cm, as measured verti-
cally downwardly from the top of the arch section, on
impact of the outer sole during running.

124. An insole as set forth in claim 123 particularly
adapted for placement in footwear sized to fit persons
about seventeen years of age and older, said arch sec-
tion at the medial side of the insole being elevated for
supporting the bottom of the foot at an elevation of
about 2 cm above said lme. | |

125. An insole as set forth in claim 123 particularly
adapted for placement in footwear sized to fit persons
about 10-17 years old, said arch section at the medial
side of the insole being elevated for supporting the
bottom of the foot at an elevation of about 1.5 cm above
said line.

126. An insole as set forth in claim 123 particularly
adapted for placement in footwear sized to fit persons
about 7-10 years old, said arch section at the medial side
of the insole being elevated for supporting the bottom of
the foot at an elevation of about 1.0 cm above said line.

127. An insole as set forth in claim 123 particularly
adapted for placement in footwear sized to fit persons
about 2-7 years old, said arch section at the medial side
of the insole being elevated for supporting the bottom of
the foot at an elevation of about 0.5 cm above said line,
the arch section being compressible at its medial side in
relation to said line no more than about 0.25 cm on
impact of the outer sole during running.
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